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Abstract: A joint beamforming design method assisted by an IRS was proposed in MIMO Internet of vehicles system
where the spectrum was shared by V2I and V2V users. Considering the constraints of V2V user’s data rate requirement,
transmit power and IRS reflection phase shift, transmit precoding matrix at base station and reflective phase shift matrix
of the IRS were jointly optimized to maximize channel capacity of the V2I user. The coupled non-convex optimization
problem was decoupled and converted to be convex by using minimum mean square error, matrix analysis and inner ap-
proaching algorithm. An alternate iterative optimization algorithm was proposed to find the feasible solution. The per-
formance comparisons of the proposed algorithm with several benchmarks were carried out and the impacts of the num-
ber of IRS reflective elements, IRS location and vehicle speed on spectrum efficiency were provided, respectively. The
simulation results show that the proposed algorithm can converge quickly and the spectrum efficiency can be maximally
improved by using the proposed method if the IRS is deployed near the base station.
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(D-VUE, D2D vehicle user equipment) P22, &
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Z 18 ({58 4 Blie N H, e C"" . H e CH |
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HEReRE f(W) HHIZE 0. 25 =T00n] DA E.#%
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P5 Al LLE R A CVX SRAR, Ba iR 1)
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st. Tr(V,Ep) <y (28b)
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KAEERRET .
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Hrr, ¢, =Tr(V I, )+ Tr(c’V ULU) NEEI.
H . H, fRNTR(29), T FIHE B 28008 510 S0 B

QMR T HE TN
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Tr(®"D}') + Tr(®D,) +c, (30)
%, B=F.UVU!F,. , C=FWF',
D =FWHUV.U!F, W% W

¢ =TtV UHWH!U,) .
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TV UH, W HLU ) =Tr(®"BPC,) +
Tr(@" D)) + Tr(®D,) +c, (31)
H, ¢,=F,W,F), D,=F,W,H)\ UV.U.F,.,
HHI e, = Tr(VCUCHHDCWDHgCUC) °
QM =T, VTR 75 HHE S
Tr(V .U H W) = Tt(®D,) + c, (32)
TV W"H!U.)=Tr(@"D)" ) +c, (33)
Hep, D,=FWV.U!F,.,
c,=Tet(W"H!UV,) »
X (30)~REBIHAKQ) 15
Tr(V.E.) = Tt(®" B&C) + Tr(®" D) + Tr(®D) + ¢

¢, =Tr(V.U'HW) ,

(34)

H, c=C,+C,, D=D,+D,-D,, c=c,+c, +
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Tr(V,E,) = Tr(®" BDC) + Tr(®" D) + Tr(®PD) + &

35)
Hh, B=F UV, U'F,,, C=C+C,, D=D,+D,-D,,
E=C+&+¢ -6 -¢,,C=FW.F!, C,=FWF!,
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M (34). (355 B #HA(28a). 1 (28b),
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P7:min Tr(®@"BPC) + Tr(®" D" )+ Tr(®D)  (36a)
.t Tr(®"BBC) + Tr(®" D" + Tr(PD) < 7 — & (36b)
¢|=1,n=12,--N (36¢)
B2k, O R RIS S e o 1) S
Ho HE @ & XT3 [E, /@'\¢=[¢?7@a"'7@\1]1- ,
Tr(@"BHC)=¢"(BOC )¢ H Tr(®"BdC)=
$'(BOE . Rt 4d=[[D], D]
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HTH B . €. BRIC#RE 5L,
QR QB RAGCE AR . P8 AE Y HR R 23R
S TRGBTRIAEY M . 2 BT R,
PR LR AR, (0% AR

%SO IS AT SRR, BEAR TS 2
FEE . A3 R ) JB B 1 A U AR PR B SR 5 B
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